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1
Introduction

This paper provides report on offline discussions on CB#4

Chairman minutes for reference:

CB: # 4_RLC_mode_reconfig

-  clarify situation (also with help of RAN2 colleagues)

- identify where RLC indication is currently missing

- identify where RLC indication is needed

- way forward?

- TPs needed?

(ZTE)

summary of offline disc R3-186079
2
Discussion

2.1
Clarify LS from RAN2
It was clarified, that the indication is needed to allow the target PDCP hosting node to check whether the same RLC mode can be configured and therefore no DRB release/addition needs to be signalled to the UE. Such check would not be possible by RRC inter-node-messages.
Ericsson regrets any confusion caused.

2.2
Identify scenarios where an RLC mode indication is missing and needs to be indicated

2.2.0
General

Several proposals where proposed for X2, Xn and even F1. The following sections identify the scenarios to be supported, taking input from [2], [4], [7], [10] (for X2AP), [5], [6], [11] (XnAP), [12] (F1AP).

The following scenarios requiring RLC mode indication - of any kind - are to conceivable:

a)
a request in case of split bearers, to ensure that all legs would apply the same RLC mode. This function should be in place already.

b)
assistance information in case of PDCP hosting node change, to avoid releasing (and adding) the DRB

c)
in case of RLC mode change decision of the hosting PDCP node change, to trigger full config

The following further assumptions to be confirmed:
i)
Agreements in RAN2 as communicated in the LS, concern 38.331 only, hence, for b) and c), only scenarios associated with NR cell group resources are supported and considered in this CB.


ii)
(E-RAB/)DRB level offloading follows PDCP hosting node mobility principles.

	Question 1a: Shall we agree to include above three situations?

	Company
	Comment

	ZTE
	Agree

	NTT DOCOMO
	On a and b), it depends as operator may be able to coordinate within their network e.g. using DRB id or may use only one RLC mode (i.e. AM or UM); in these cases, such indication is not required.
On c), it already supported in current X2; MN can indicate it by absence of sourceConfigSCG in CG-ConfigInfo and SN can indicate it by RRC config indication over X2 AP.

	Nokia
	Yes

	Ericsson
	Yes

	Huawei
	Yes


	Question 1b: Shall we agree on assumptions i) and ii) ?

	Company
	Comment

	Ericsson
	Yes

	ZTE
	Not sure


2.2.1
Scenarios affecting X2 EN-DC procedures
2.2.1.1 SgNB Addition Preparation 

The scenario that might need to be supported is 
-
MN change w/o SN change.
CellGroupInfo configuration is kept in the (S)en-gNB.
This scenario is clearly recognizable at the SN (indicated on X2 by providing the SgNB UE X2AP ID IE at the old X2 i/f instance).
As the RLC-mode information is already available at the SN, there is no need to add RLC-mode in the Addition Request message.
(No change needed.
	Question 2en: Do we agree that no change is needed in case of MN change w/o SN change?

	Company
	Comment

	ZTE
	Agree with no change needed in this case. 

However, we suggest considering in other case, i.e. DRB offloaded from MN to SN, RLC mode was configured at (source) MN is indicated in the E-RABs to Be Added List IE / PDCP present in SN choice branch through SgNB Addition request message

	Nokia
	XnAP: In case of the addition of a full DRB as a SN-terminated bearer, the RLC Mode shall be signalled.

	Ericsson
	There is no change needed. For SN-terminated (NR) SCG resources to be setup, the RLC-mode is indicated in the ADD REQ ACK, for MN-terminated (NR) SCG resources to be setup, the RLC-mode is indicated in the ADD REQ. 
For the SN-terminated case one can assume intra-SN knowledge about the RLC-mode before the inter-MN mobility, for the MN-terminated case, we could check, whether the target MN receives the RLC-mode used at the source MN. 

	Huawei
	Same as the SN addition procedure, in case there is DRB offloaded from MN to SN, RLC mode should indicated by MN in the E-RABs to Be Added List IE / PDCP present in SN choice branch.


2.2.1.2 MeNB initiated SgNB Modification Preparation

The scenarios that might need to be supported are 

-
the change of the hosting node of PDCP, which could be either from MN(SN or SN(MN. 
-
PDCP hosting node change from MN to SN (for NR CellGroup Resources at SN):
(RLC mode that was configured at (source) MN to be indicated in the E-RABs to Be Added List IE / PDCP present in SN choice branch
-
PDCP hosting node change from SN to MN (for NR CellGroup Resources at SN):
The MN would first need to retrieve the RLC mode configured at the (source) SN in order to indicate its decision based on this info to the SN.
This results either in 
- an 2 step procedure (first retrieve RLC mode, then perform the bearer change) or
- the necessity to keep at the MN the SNs RLC mode decision updated for SN terminated bearers.
(to be further discussed
-
The MN may perform an RLC mode change and orders the SN to perform full configuration (of NR CellGroup Resources at SN).
(RLC mode requested by the MN to be indicated in the E-RABs to Be Modified List IE / PDCP not present in SN choice branch
	Question 3en: In case of PDCP hosting node change from MN to SN, do we agree that RLC mode that was configured at (source) MN to be indicated in the E-RABs to Be Added List IE / PDCP present in SN choice branch through SgNB Modification request message?

	Company
	Comment

	ZTE
	Agree

	Nokia
	X2AP: In case of the addition of a new SN-terminated bearer, the RLC Mode shall be transferred.

	Ericsson
	Agree

	Huawei
	As shown in our CR, yes.


	Question 4en: In case of PDCP hosting node change from SN to MN, do we agree that RLC mode requested by the MN is indicated in the E-RABs to Be Modified List IE / PDCP not present in SN choice branch?

	Company
	Comment

	ZTE
	No. In my view, MN has already known and stored all configuration parameters including RLC mode of the SN terminated bearer during this bearer to be setup procedure before, so the original RLC mode does not need to be forwarded from SN to MN again. In our word, through SN addition request acknowledge message, SN will respond the result of SN terminated bearer to MN. Then we suggest that no change is needed. 

	Nokia
	X2AP: In case of the modification to a SN-terminated bearer, the RLC Mode shall be transferred.

	Ericsson
	Necessary to provide to the (target) MN the RLC mode decided by the (source) SN for the SCG, so that the MN may configure the same for the SCG. This requires the (target) MN’s knowledge about the (source) SN’s decision, not sure how this is to be done, and whether the possibilities mentioned above are complete. ->further discussion needed.

	Huawei
	As shown in our CR, yes.


	Question 5en: In case that the MN may perform an RLC mode change and orders the SN to perform full configuration, do we agree that RLC mode requested by the MN is indicated in the E-RABs to Be Modified List IE / PDCP not present in SN choice branch?

	Company
	Comment

	ZTE
	Agree if it is missing the current specs.

	Nokia
	Isn’t it already covered?

	Ericsson
	This is needed, 
no RLC Mode IE in SGNB MODIFICATION REQUEST(UE Context Information(E-RABs To Be Modified List/Item(PDCP not present in SN

	Huawei
	Already supported.


2.2.1.3 SgNB initiated SgNB Modification 
NOTE 1:
The change of the hosting node of PDCP is only possible to be triggered by the MN (for both MN(SN or SN(MN change, we discussed this in the past).
The scenario that might need to be supported is:

-
RLC mode change of SN NR cell group resources, although not visible X2 (only F1), would require the E-UTRA cell group resources to align with the SN decision in case of split bearers.
(RLC mode requested by the SN to be indicated in the E-RABs to Be Modified List IE / PDCP present in SN choice branch
	Question 6en: Do we agree that RLC mode requested by the SN is indicated in the E-RABs to Be Modified List IE / PDCP present in SN choice branch through SgNB initiated SgNB modification required message?

	Company
	Comment

	ZTE
	No. In my view, MN has already known and stored all configuration parameters including RLC mode of the SN terminated bearer during this bearer to be setup procedure before, so the original RLC mode does not need to be forwarded from SN to MN again. In our word, through SN addition request acknowledge message, SN will respond the result of SN terminated bearer to MN. Then we suggest that no change is needed.

	Nokia
	X2AP: In case of the modification to a MN-terminated bearer, the RLC Mode shall be transferred.

	Ericsson
	agree

	Huawei
	Yes.


2.2.1.4 MeNB initiated SgNB Release

There are no scenarios to be supported for this case. 

2.2.1.5 SgNB initiated SgNB Release 
There are no scenarios to be supported for this case. 

2.2.1.6 SgNB Change

There are no scenarios to be supported for this case. 

	Question 7en: Do we agree that there are no scenarios to be supported for MeNB initiated SgNB Release, SgNB initiated SgNB Release and SgNB Change?

	Company
	Comment

	ZTE
	agree

	Nokia
	X2AP: RLC Mode shall be transferred when an E-RAB is released.

	Ericsson
	agreed, as there is no scenario where for an NR SCG the PDCP hosting node could be changed with any of those procedures w/o mobility towards another NR SCG.

	Huawei
	No. In current TS, the condition that SN indicates RLC mode to MN is “C-ifMCGpresent”, which means for SN terminated bearer (not split), MN does not know the RLC mode. So in case of SN release/SN change, for SN terminated bearer (not split), the RLC mode configured by source SN should be indicated to MN(further to target SN) as assistance information, if MN(or target SN) wants to change the RLC mode, it should trigger full configuration (or DRB release and addition).


2.2.2
Scenarios affecting Xn MR-DC procedures
2.2.2.1 S-NG-RAN node Addition Preparation 

The scenario that might need to be supported is 
-
MN change w/o SN change.
CellGroupInfo configuration is kept in the SN.
This scenario is clearly recognizable at the SN (indicated on Xn by providing the S-NG-RAN node UE XnAP ID IE at the old Xn i/f instance).
As the RLC-mode information is already available at the SN, there is no need to add RLC-mode in the Addition Request message.
(No change needed.
-   PDCP hosting node change from MN to SN (for NR MCG resources used to be served with the MN-terminated bearer option)
(RLC mode that was configured at (source) MN to be indicated in the PDU Session Resource Setup Info – SN terminated IE.
	Question 2ng: Do we agree that no change is needed in case of MN change w/o SN change?

	Company
	Comment

	Nokia
	XnAP: In case of the addition of a full DRB as a SN-terminated bearer, the RLC Mode shall be signalled.

	Ericsson
	no change needed for MN change w/o SN change


	Question 2ng-bis: Do we agree that a change is needed in case of PDCP hosting node change from NR MCG from MN to SN

	Company
	Comment

	Ericsson
	agree

	
	


2.2.2.2 M-NG-RAN node initiated S-NG-RAN node Modification Preparation

The scenarios that might need to be supported are 

-
the change of the hosting node of PDCP, which could be either from MN(SN or SN(MN. 
-
PDCP hosting node change from MN to SN (for NR SCG or MCG resources):
(RLC mode that was configured at (source) MN can be indicated by introducing the RLC mode per DRB in the Source DRB to QoS Flow Mapping List IE to be included in the PDU Session Resource Modification Info – SN terminated IE, which is expected to be included for data forwarding as well.
-
PDCP hosting node change from SN to MN (for NR CG resources at SN or MN):
The MN would first need to retrieve the RLC mode configured at the (source) SN in order to indicate its decision based on this info to the SN.
This results either in 
- an 2 step procedure (first retrieve RLC mode, then perform the bearer change) or
- the necessity to keep at the MN the SNs RLC mode decision updated for SN terminated bearers.
(to be further discussed
-
The MN may perform an RLC mode change and orders the SN to perform full configuration (of NR CellGroup Resources at SN).
(RLC mode requested by the MN to be indicated in the PDU Session Resource Modification Info – MN terminated IE in the DRBs To Be Modified List IE.
	Question 3ng: RLC mode indication to be included for PDCP hosting node change from MN to SN for MCG and SCG resources?

	Company
	Comment

	Nokia
	XnAP: In case of the addition of a full DRB as a SN-terminated bearer, the RLC Mode shall be signalled.

	Ericsson
	Agree


	Question 4ng: In case of PDCP hosting node change from SN to MN for MCG and SCG resources,  further discussions needed how to provide RLC mode information to the MN

	Company
	Comment

	Ericsson
	yes


	Question 5ng: MN changes RLC mode of MN-terminated SCG resources - is RLC mode indication needed?

	Company
	Comment

	Nokia
	XnAP: In case of the modification to a SN-terminated DRB, the RLC Mode shall be transferred.

	Ericsson
	yes


2.2.1.3 S-NG-RAN node initiated S-NG-RAN Modification 
NOTE 1:
The change of the hosting node of PDCP is only possible to be triggered by the MN (for both MN(SN or SN(MN change, we discussed this in the past).
The scenarios that might need to be supported are:

-
The SN may perform an RLC mode change of MN NR CellGroup resources and orders the MN to perform full configuration (of NR MSG Resoures ). 
-
RLC mode change of SN/MN NR cell group resources, would require the MN/SN CellGroup resources to align with the SN decision in case of split bearers.
(
RLC mode requested by the SN to be indicated in the PDU Session Modification Required Info – SN terminated IE.
	Question 6ng: RLC mode change of MCG / SCG resources by the SN necessary?

	Company
	Comment

	Nokia
	XnAP: In case of the modification to a MN-terminated DRB, the RLC Mode shall be transferred.

	Ericsson
	yes


2.2.2.4 M-NG-RAN node initiated S-NG-RAN Release

There are no scenarios to be supported for this case. 

2.2.2.5 S-NG-RAN node initiated S-NG-RAN Release 
There are no scenarios to be supported for this case. 

2.2.2.6 S-NG-RAN node initiated S-NG-RAN Change

There are no scenarios to be supported for this case. 
	Question 7ng: Do we agree that there are no scenarios to be supported for MN initiated SN Release, SN initiated SN Release and SN Change?

	Company
	Comment

	Nokia
	XnAP: RLC Mode shall be transferred when a DRB is released.

	Ericsson
	none of those scenarios require any further signalling


	Question 8: Do we agree to reuse the same modification method in Xn as that in X2?

	Company
	Comment

	ZTE
	Agree, but we should firstly finish DRB-QoS flow remapping mechanism in Xn

	Nokia
	We can’t reuse the same mechanism, because X2 and Xn bearer models are different.

	Ericsson
	For the full configuration case, the PDCP hosting node would indicate a request. This indication by the PDCP hosting node has the same semantic on X2 and Xn.
For the case, where avoidance of DRB release at PDCP hosting node change shall be supported, the indication on X2/Xn is rather assistance information. 

	Huawei
	Yes, only if the SN would indicate the RLC mode of SN terminated bearer to MN.


2.2.3
Scenarios to be supported on F1

For RLC mode change of the hosting node the following scenarios are to be supported:

-
If the gNB-CU is the hosting node it may request an RLC mode change and orders the DU to perform full configuration (of NR CellGroup Resources at DU).
-
If the gNB-CU is not the hosting node, it may receive the request from hosting node to perform an RLC mode change and orders the DU to perform full configuration (of NR CellGroup Resources at DU).
(
RLC mode requested by the MN to be indicated in the DRB to Be Modified List IE in the UE CONTEXT MODIFICATION REQUEST message.
	Question 9: Do we agree that RLC mode requested by the MN to be indicated in the DRB to Be Modified List IE in the UE CONTEXT MODIFICATION REQUEST message?

	Company
	Comment

	ZTE
	agree

	Nokia
	Yes

	Ericsson
	Yes

	Huawei
	Yes.


For hosting node change the following scenarios are to be supported:

-
the (target) gNB-CU would receive the source RLC mode configuration and make its own decision, no additional changes needed on F1.
	Question 10: Do we agree that the (target) gNB-CU would receive the source RLC mode configuration and make its own decision, no additional changes needed on F1?

	Company
	Comment

	ZTE
	agree

	Ericsson
	Yes

	Huawei
	Yes.

	
	


2.3
Realisation of RLC mode indication on affected interfaces

This clause describes stage 3 details of the above outline approaches.
2.3.1
Semantics of RLC mode indications for different scenarios

With the indication of the source-side RLC mode indication we would have 3 kinds of RLC mode indications:
-
a request in case of split bearers, to ensure that all legs would apply the same RLC mode. These IEs should be in place already.

-
assistance information in case of PDCP hosting node change, to avoid releasing(and adding) the DRB

-
in case of RLC mode change decision of the hosting PDCP node change, to trigger full config

This has to be reflected at least in the procedural description of the various IEs, probably also in the semantics and the IE names.

2.3.2
Handling of DRB ID allocation in MN/SN on Xn

The source PDCP hosting node would need to offer the usage of the DRB-ID by the target PDCP hosting node, otherwise the DRB would need to be released.

2.4
Other issues 
If some companies wish to input other issues not listed above, please input here.

	Company
	Other issues

	NTT DOCOMO
	It would be better to clarify in IE name whether this RRC mode indication is assistance information or decision of the node hosting PDCP;

Otherwise, people may misunderstand that as MN can decide RLC mode even in SN terminated bearer. 

	Ericsson
	agree with NTT

	Huawei
	Since in current TS, the condition that SN indicates RLC mode to MN is “C-ifMCGpresent”, which means for SN terminated bearer (not split), MN do not know the RLC mode. In case of MN initiated modification or SN initiated modification, for SN terminated bearer (not split) to be released, the RLC mode configured by SN should be indicated to MN as assistance information, if MN want to continue to serve this DRB and change the RLC mode, it should trigger full configuration (or DRB release and add). 

	ZTE
	Agree with NTT. Since it is agreed that PDCP hosting node decides the RLC mode, so sending node can only suggest RLC mode to be used by receiving node, then receiving node can decide whether to following this suggested RLC mode or not.

For simply, we suggested that in the semantics description of RLC mode to be added, it is added that “Indicates the suggested RLC mode to receiving node”


3
Summary
It is proposed to agree on content from section 2.1 (Scenarios) and 2.2 (stage 3 details) and work further on TPs for X2AP, XnAP and F1AP. 
Proposal 1: The following three situations should be considered for inclusion of RLC mode information:
a)
a request in case of split bearers, to ensure that all legs would apply the same RLC mode. This function should be in place already.

b)
assistance information in case of PDCP hosting node change, to avoid releasing (and adding) the DRB

c)
in case of RLC mode change decision of the hosting PDCP node change, to trigger full config

Proposal 2: The following IEs/messages should include RLC mode information in X2AP for EN-DC

2en)   Hosting node change MN MCG bearer to SN hosting (support b)
RLC mode indication in SN Addition Request(E-RAB To be Added list IE( PDCP present in SN 
FFS whether b) can happen
3en) For MN initiated MN->SN hosting node change (support b)
in SN Modification request(E-RAB To be Added list IE(PDCP present in SN
in SN Modification request(E-RAB To be Modified list IE(PDCP present in SN
4en) FFS MN initiated SN->MN hosting node change (support b)
FFS on how the procedure looks like (1 or 2 steps) and whether this is necessary
 5en)  For MN initiated RLC mode change for MN terminated SCG bearer (support c)
In SN Modification Request(E-RAB To be Modified list IE(PDCP present in MN
 6en)  For SN initiated RLC mode change for SN terminated split bearers (support for a in case of c)
In SN Modification Required(E-RAB To be Modified list IE(PDCP present in SN 

7en)  MN/SN init Release or SN change 
FFS on existence of scenario where b) happens 
e.g. in SN Modification Required(E-RAB to be release list IE
or  in SN release Required(E-RAB to be release list IE
Proposal 3: The following IEs/messages should include RLC mode information to support b) XnAP for MR-DC with 5GC
2ng-bis) Hosting node change MN MCG bearer to SN hosting (support b)
In S-NODE ADDITION REQUEST(PDU Session Resource Setup Info IE(MN terminated
3ng) Hosting node change from MN to SN (SCG and MCG resources) (support b)
in S-NODE MODIFICATION REQUEST(PDU Session Resource Setup Info IE( SN terminated
in S-NODE MODIFICATION REQUEST(PDU Session Resource Modification Info IE( SN terminated
4ng) FFS Hosting node change from SN to MN (SCG and MCG resources) (support b)
FFS on how the procedure looks like (1 or 2 steps) and whether this is necessary
5ng)  MN performs RLC mode change (support of a in case of c)
In S-NODE MODIFICATION REQUEST(PDU Session Resource Modification Info IE(MN terminated 
6ng)  SN performs RLC mode change (support of a in case of c)
In S-NODE MODIFICATION REQUIRED(PDU Session Modification Required Info IE(SN terminated
7ng) MN/SN initiated Release or SN change
 FFS on existence of scenario where b) happens 
Proposal 4: The following IEs/messages should include RLC mode requested by the gNB-CU indicated in F1AP 38.473 spec (support of a) in case of c) and b))
1)  In DRB To Be Modified List in the UE Context Modification Request message

Proposal 5: Stage 3 should clearly differentiate scenarios a) and c) (request) as opposed to b) (assistance information).
4
Way forward

It is proposed to acknowledge the summary in section 3 and continue working on the identifying a full set of scenarios and clarifying the FFS listed above.
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